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ABSTRACT

The Sanibel-CaptivaConservationFoundation(SCCF) is using high-
intensityfire to perpetuatefresh-watermarshon SanibelIsland. Shrubsare
invading the marsh becauseof the decreasedhydroperiod.A policy of fire
exclusionwas followed until 1971 whena destructivewildfire occurreddur-
ing an extremedrought.This event demonstratedthe potentialof fire for
vegetationmanagement,turning SCCFpolicy from fire exclusionto prescribed
burning.Subsequentconstructionof theSCCFheadquarters-museumcom-
plex at theedgeof themarshand thedecisionnot to useconstructedfirebreaks
put the futureof the prescribedfire programin jeopardy.Theseconstraints
were overcomeand the marshwas againsuccessfullyburnedwith a high-
intensity prescribed fire. The area now servesas an operational-scale
demonstrationareawheremuseumvisitors canseefirsthandhow the inten-
tional use of fire can accomplishresourcemanagementobjectiveswhile
mimicking naturalperturbationsin an environmentallyacceptablemanner.

INTRODUCTION

You might be surprisedto find high-intensityprescribedfire intentionally
usedat the urban/wildlandinterface,andevenmoresurprisedto find it used
on SanibelIslancLA largebarrier islandoff the coastof southwestFlorida,
Sanibelis known asa retirementmeccaof the moreaffluent;its condominiums
andresortscaterto themorediscriminatingtourist. Thisislandis alsohome
to the Sanibel-CaptivaConservationFoundation (SCCF), a nonprofit
organizationattemptingto rehabilitateandpreservea crosssectionof the
island’s fresh-waterwetlands.This wetlandecosystemis actuallya seriesof
marshyswalesalongtheSanibelRiver that are separatedby slightly elevated
shell ridges(ancientshorelines)containingshrubandsubtropicalhardwood
plant communities.

Historically, theinteractionamongfreezingtemperatures,hurricanes,and
fire shapedandmaintainedthediversevegetativemosaicthroughoutsouth
Florida. Discoveryandsubsequentdevelopmentof Sanibelhavedrastically
changedits environment.The swalesno longerremain floodedwell into the
winter dry season.Drainageand channelization,coupledwith the ever in-
creasingwater demandsof the populace,now keepthe water table below
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ground surfacefor long periods.The once dominant sawgrass(Cladium
jamaicensis)gaveway to the morexeric spartina(Spartinabakerii) or cord-
grass,as it is commonlycalled.The marshesare being invadedby evenless
water-demandingshrubsincludingsaltbush(Baccharishalimjfolia),waxmyrtle
(Myrica. cer(fera) and that ubiquitous exotic, Brazilian-pepper{Schinus
terebinthifolia).

Until 1971, a strict fire suppressionpolicy was followedon SCCFland.Col-
onization of the marsh by brush was well underwaywhen the inevitable
wildfire sweptovera largeportionof the SCCFholdingsduring the severe
droughtof 1971.Thisfire notonly clearedtheinvadingbrushfrom themarshy
swales,it alsotop-killedmostoftheshrubsandsubtropicaltreeson the shell
ridges.Thedeeplycharredtrunks of cabbagepalms(Sabalpalmetto),theonly
treesto survive the fire in appreciablenumbers,attestto the intensity of the
wildfire.

As the marshrevitalizedduring the ensuingmonths,somemembersof the
SCCFenvisionedthe potential usefulnessof this powerful naturaltool. If
the shellridgescouldsomehowbeprotected,perhapswet-seasonfires could
againperiodicallysweeptheseswales,top-killing theencroachingbrush and
giving thecordgrass,which resproutsfrom tussocks,a headstarttowardrecap-
turing thearea.Moreover,the hazardof a dry-seasonwildfire would be vir-
tually eliminatedfor severalyearsuntil the succulentgrassregrowthmatured
and deadmaterialagainbeganto accumulate.

/

THE PRESCRIBED FIRE PROGRAM

Determiningthe correctmix of fuel, weather,andfire variablesto ensure
the safe use of fire at this urban/wildlandinterfacewas a difficult task,
however.The 1971 wildfire demonstratedthat noneof the SCCFplant com-
munitieswere immuneto fire. But it also demonstratedthe resiliencyof these
communities.After 4 years,theonly obviousindicatorsof this disturbance
were snags of several large Australian pine (Casuarina equisetifolia) (a
naturalized exotic) and the deeply charred trunks of one of the most
fire-tolerantAmerican trees,cabbage-palm,which dominatedmany of the
shell ridges.Lush regrowthhid thosebrushskeletonsstill standing.In fact,
brushencroachmentinto the marshyswaleswasagainbecomingserious.Cord-
grassfuel accumulationanddecompositionhadreachedanequilibrium weight
of about 17 tons per acre.

SCCFpersonnelworried aboutthe nextwildfire andwhat measurescould
be takento prevent, or at least mitigate its effects. After much discussion,
theysettledon prescribedfire as themostviable,environmentallyacceptable
idea.The SCCFBoardof DirectorsaskedtheU.S. ForestServicefor assistance
in planning andexecutingaprescribedburn. Fire protectionof this areais
vestedwith the FloridaDivision of Forestryand its expertiseand involve-
ment was utilized from theinitial planningstage.TheSCCFBoardapproved
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thecompletedburning planwith thestipulationthatextensivefirebreaksnot
beconstructed.Althoughnotpart of our original plan, it appearedthat the
dampermicroclimateand lack of litter fuels within the denseshrub zone
separatingthe marshcommunityfrom the shell ridge ecosystemcould be
utilized to hold the fire undercertainburning conditions.But just in case,
our contingencyplanincludeddeploymentof handcrewsalongtheshellridge,
groundtankersalong the adjacentmajor islandhighway, anda small retar-
dant planeover the fire.

We contactedthe sheriffsdepartmentregardingpossibletraffic conges-
tion at the burn siteand askedthat they also be preparedfor the unlikely
occurrenceof reducedvisibility alongthis thoroughfare.The wind direction
necessaryto minimizethe effect of smokeon nearbypopulatedareaswould
transportthe plume acrosstheroadwhichpasseswithin severalhundredfeet
of the proposedburn. We calculatedthatground-levelwind speedsbelow 8
mphwould allow convectiveactivity of the fire to lift the smoketo sufficient
heightsbeforeit crossedthe road.The prescriptionwith its attendantsmoke
managementplan waspresentedto the SanibelCity Council, which approved
it andgavethe requiredpermit.SanibelIslandliesin adesignatedsmokesen-
sitive area,so we also notified the Florida Departmentof Environmental
Regulationof our intentions.

Becausethespecterof the1971 wildfire wasstill freshin themindsof many
people, SCCF personnelmounteda public relationscampaignto inform
peopleof the differencesbetweenwildfire andprescribedfire in general,as
well asthe specificobjectivesof this upcomingfire. The campaignincluded
featurestoriesin the islandnewspapers,talks to variousclubsand organiza-
tions, a brochurefor interestedvisitors,andpersonalcontactwith individuals
and groupsthat might opposethe burn to get theminvolved andhopefully
gaintheir support.Theseefforts werehighly successful.Many peopleremained
skeptical,but theyvoicedtheirconcernsin a dignified mannerandwerewill-
ing to give the SCCF the opportunity to proceed.

RESULTS

Marshesusuallyhavea veryhigh fine fuel loading(material lessthan0.25
inch in diameter)andthis one wasno exception,containingapproximately
35,000lb/acreof thismaterial.Wepredictedthat the marshwould burnvery
rapidly and very hot, producinga spectacularbut short-livedpyrotechnic
display.

This is exactlywhat happenedwhen we burnedthe marshin September
1976.Moisturecontentof the finefuelswasrapidlydroppingby 10 AM. The
marshwould notcarrya backingfire, but aheadingfire was a different story.
A 25-foot-high flame front racedacrossthe swale, hit the shrub ecotone,
droppedto the ground,andrequiredvery little mop-up.The smokecrossed
the highway several hundredfeet above the traffic. Spottingwas not a
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problembecauseof thehigh humidity. Virtually no smolderingcombustion
took placeand the fire was out 30 minutesafter ignition. Fireline intensity
wascalculatedto be over 3,000 BTUs persecondper foot of fire front—
aboutthreetimes thatof mostwildfires. The spartinaandvirtually all live
shrubmaterialless than0.25 inch in diameterwereconsumed,but unlike the
1971 wildfire, which exposedthe underlying soil, this oneleft about 2,000
lb/acreof damplitter andprovidedrefugefor thesmaller,lessmobile animals,
as it passedoverhead.All weather.parametersremainedin siteprescription
limits throughoutthe burn. At ignition time, the ambient temperaturewas
87 0F, the relativehumidity 70 percent,and“ground level” wind 2-3 mph from
the southeast.

Regrowthin the marshwasrapid. Within amonth thespartinaregrowth
was over a foot high andsomeleatherfern (Acrostichumspp.)frondsexceeded
3.5 feet tall. Two monthsafter theburn about75 percentof thesaltbush(the
most abundantshrub) hadresprouted.Although multiplesproutswere the
norm, by the following spring many haddied leavingonly 1 or 2 sproutsper
original stem. In a few casesall haddied.

Many of the local residentsand touriststhat visitedthe marshin themonths
following the burn were interviewed. Some thought the long-term conse-
quencesof the burn might proveto be harmful, but an overwhelmingma-
jority thought the burnwas a successandhadaccomplishedits objectives.

Thishigh intensity prescribed headfire was ignited to control shrub encroachmentin-
to a spartina swale on Sanibel Island, Florida.
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This would be the end of the story exceptthat 1 year after the burn, the
SCCFconstructeda several-hundred-thousand-dollarheadquarters-museum
complex andboardwalkon the site. The Foundation’sdecisionto maintain
the nativevegetationright up to thesestructuresratherthanestablisha per-
manentfire breakadjacentto them fesultedin a visually pleasingscene,but
it madethe complexextremelyvulnerableto fire. Thus, the needto manage
thesefuels assumedever greaterimportancewhile the actual burning job
becamethat much moredifficult to safelyaccomplish.

By the summerof 1980, fuel loadingsin the marshhadagainbecomein-
tolerable.TheSCCFBoardof DirectorsonceagainapproachedtheU.S. Forest
Servicefor assistancein conductingtheburn utilizing the samefuel typeboun-
dariesas in 1976.Threeadditional precautionswere takenthis time because
therewas now a building complexat the edgeof theburn areaand theattached
boardwalkspannedthe marshyswale itself. First, the Sanibeland Captiva
fire stationswere askedto standby on the dayof the burn to wet down the
buildings andboardwalkas necessary.This would also providean excellent
training opportunityfor them to observewildland fire behavior.Second,a
5- to 6-foot-wide swath of cordgrasswascut back from the complexseveral
days beforethe scheduledburn. And third, the prescriptionwas revisedto
producea less intensefire.

On December3, 1980, the daily throng of visitors at the Sanibel marsh
were given the opportunity to watch one of nature’s most awesome
phenomena,a high intensity fire—in this casebeing manipulatedto ac-
complishplannedobjectives.Thewatertablein themarshwas ideal,just below
the groundsurface.A final weathercheckrevealedweatherconditionswere
forecastto stay within the rangespecifiedby the burnplan: relativehumidity
above60 percentandaveragewind velocity less than8 mph from the north-
east. By the time the first match was struck at midmorning, the sun had
evaporatedmuchof the dew that had formedthenight before. The fire was
ignited so that it would flank into the wind rather than run with it. This
resultedin somewhatlower flame lengthsanda slower rateof spreadthan
in 1976, but alloweda higher degreeof control. The flamesquickly roseto
a height of 14 to 16 feet andthe fire movedacrossthe swale in spectacular
fashion.As in 1976, the advancingflame front droppedto the ground upon
hitting the surroundingwet shrub ecotoneand went out. As the fire ap-
proachedthe building complexandboardwalk,its intensitywas regulatedby
the judicious use of water from two garden hoses stretched along the
boardwalk.

Within half an hour, the visitors wereallowed backon the boardwalkto
view the drasticallyalteredenvironment.Gonewasthe barelypenetrablejungle
of 5-foot-highcordgrass,vines,andbrushthat haddevelopedin the 4 years
sincethe last fire. All that remainedwere the skeletonsof the largershrub
invadersand about 4,000lb/acreof litter that was too wet to burn.

Thissceneof apparentdevastationwasshortlived. Within days,the burned
areawascarpetedwith a profusion of bright-greenshootsoriginating from
thecordgrasstussocks,virtually all of which survivedthe fire. Many of the
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shrubrootstocksalsosurvivedthefire, buttheywerenot asquick to resprout
and thus could not effectively competefor the wealth of nutrients made
availableby the fire.

Within 6 months the cordgrasswas waist high. By the endof the first year
the fire-releasednutrients hadbeenincorporated;the cordgrasswas begin-
ning to mature—itsjuvenile turgid stemshadhardenedoff andsomeshoot
diebackwas noticeable~From this stageof developmentonward, the marsh
becomesincreasinglyflammable.During thesecondyear,brushsproutsfrom
rootstocksthat survived the fire becomevisible abovethe cordgrass.Other
postfireinvadersgive the spartinaseriouscompetitionby theendof thethird
year.Fire is againneededto rejuvenatethemarshandsetbacktheencroaching
brush.

Visitors to the SCCF canseefirsthand as thesechangestakeplace. The
dramaticincreasein the abundanceandspeciesdiversity of wildlife, especially
birds, for severalyearsafter a burn is striking. As peoplewalk the nature
trails, thevisual differencesbetweenburnedswalesinvariousstagesof recovery
andadjacentunburnedswalescloggedwith brushandlittle-usedby wildlife,
provide an excellentdemonstrationof thesuccessfuluseof prescribedhigh-
intensity fire at the urban/wildlandinterfaceto perpetuatethis ecosystem.

Cooling down a high intensity prescribed fire set to reducewildfire hazard and con-
trol exotic speciesencroachmentin a spartina marsh on Sanibel Island, 4 years after
the last burn. Approximately 16 tons of fuel per acre are being consumed.
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